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(57) Abstract: Aii apparatus (1) for assisting percola 



► light beam (10*; 48*) guided biopsy, having means for rotating a laser. 



device (10'; 48*) about first (43*) and second (45*) rotation axis, said laser device (48) providing its laser beam along an axis in- 
tersecting an intersection point between said first and second rotation axis and at right angles thereto. Inclinometers (50, 51) are. . 
installed for piovitfing signal values as a function of two- or three-dimensional orientation directions of said laser device (48) relative 
to direction of gravitation. Encoder means (19*; 33*) provide feedback of rotary portion infonnalion of the laser device. Comparator 
means (32*) compare set calculated instrument insertion angle values, provided from an input device (17. 20X with eiicoder feedback 
signals and inclinometer signals and iitfiibits rotation operation of said laser device upon reaching specific threshold values. 
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An apparatus for light beam guided biopsy 

The present invention relates to an apparatus for assisting percutaneous light beam 
guided surgical activity into a human or animal body based on calculated oraniocaudal 
and transverse related insertion angles for an injecdon instrument , such as a syringe 
needle or biopsy means, relative to a target inside said body, said apparatus having 
means for providing at least a laser beam from a laser device in a laser linit for assisting 
guided instrument injection into said body, said laser unit having a housing being 
positionable along a laser imit suppprdng means and lockable thereto, said laser uiiit 
having means for adjusting the direction of said laser beam relative to said body based 
on said calculated insertion angles. 

Prior art apparatus of this type are known from e.g. US patent 5iS28327 (Unger et al) 
and US patent 6021342 (Brabrand). 

US patent 5628327 describes a device which is complicated to operate due to jisk of 
angle errors relative to craniocaudal direction and transverse direction as well as 
• direction of gravity , 

US patent 6021342, relative to which the present mvention is an improvement, provides 
an apparatus for manually adjusting insertion angles. The apparatus has no means for 
compensating any laser device direction deviations away from direction of gravity, 
which in certain cases could cause insertion angle problems. 

The present iiivehtion intends to provide an apparatus which based on calculated, 
craniocaudal and transverse related insertion ian^es or the injection instrument is 
capable of fully automatically direct the laser beam of the laser device along the correct 
laser beam direction, thus indicating in the first hand the insertion point on the body of . 
the patient, and secondly upon placing the point of the instrument needle thereat, 
pointing the beam at a rear end of the instnunent for the laser beam guided insertion. 
Further, based on the set calculated instrument insertion angle values, provided from an 
input device^ the insertion angle vahies being calculated by e.g. a computed tomography 
unit or a magnetic resonance tomography unit, it is the intention of the invention that 
the apparatus is able of using such input values to cause the laser device to provide 
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accurately the positioning of the laser beam without any risk of eirors caused e.g. by 
errors due to deviations from directions of gravitation of the laser unit housing. 

According to the invention, the apparatus comprises witiiin said laser unit housing: 

first attachment means on said laser unit housing for rotatably^suppoiting a first 
rotation member of said laser unit, 

first rotation means attached to said first attachment means for rotating said first 
rotation member relative to said first attachment means about a first rotadon axis, 

second attachment means attadied to said first rotation member for rotatably 
suppoiting a second rotation member, said second rotation member having a second 
rotation axis at right angles to the first rotation axis, 

second rotation means mounted on said first rotation member for rotating said . 
second rotation member relative to said second attachment means, 

first and second inclinometer supporting means mounted at right angles to each 
other and attached to a surface of said second rotation member at right angles tb^to, 

said laser unit having said laser device attached to said second rotation member 
in such a way tiiat tiie laser beam is along an a?ds intersecting an intersection point 
between said first and second rotation axis and at right angles thereto, 

first mclinometer means installed on said first inclinometer supporting means 
and second inclinometer means installed on said second inclinometer supporting means, 
said inclinometer means providing signal values as a fimction of two- or three 
• dimensional orientation directions of said laser unit housing relative to direction of 
: gravitation, 

first and second encoder means cooperative with said first and second rotation 
means, respectively for feedback of rotary position information tiiereo^ and 
comparator means for comparing set calculated instrument insertion angle vahies, 
provided fi-om an input device, with encoder signal values derived fi^om said feedback 
information and said inclinometer signal values, said comparator means inhibiting an 
operation of said first and second rotation means when said encoder signal vatocs and 
said mclinometer signal values reach threshold values, respectivdy related to said set 
insertion.aiigie values and Section of gravitation. 

According to the invention a line laser unit having a line lasra- device is provided, said 
line laser device providing a laser beam created line for aligning said hser umt housmg 
relative to a oraniocaudal direction of a movable bed supporting said body. Thereby, it 
may be established that e.g. a substantially horizontal laser unit supportmg means is 
©rtending in direction exactly transverse to said craniocaudal direction. Suitably, said 
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laser device is mounted on said fi]^ or second ind^ 

said line laser device can be mounted on said first or second inclinometer supporting 
means. Preferably, but not necessarily, said laser deface and said line laser device are 
mechanically rigidly interconnected. . 

In one embodiment of the present inv^tion, said first and second rotation members 
have suitably a fixed radius of curvature over at least a substantial part of a 
circumference thereof^ respectively, wherein said first and second rotation means each 
comprises aii electric motor and a shaft thereof said shaft capable of bdng in a 
rotational, fiictional engagement icvfait at least a substantial part of ssdd drcumference. In 
order to provide for such an embodiment, said shaft may be provided with a fiiction 
creating material. As an alternative or as an added feature, said substantial part of said : 
circumference may be provided with a fiiction creating material. 

Suitably, said fiictional engagement is adjustable or maintained through said stepper 
motor shaft resiliently bearing against said substantial part of the drcumference. 

In an akemative, said first and second rotation members have a fixed radius of curvature 
over the fiill circumference thereof respectively, wherein said first and second rotation 
means each comprises an electric motor and a shaft thereof, said shaft capiable of being 
in rotational, fiictional engagement with a belt in contact with a substandal part of said • 
circumference. 

In a fiirther alternative, said first and second rotation members have a fixed radius of 
curvature over at least a substantial part of a circumference thereof and have gear teeth 
extending therealong, respectively, wherein said first and second rotation means each 
comprises an electric motor and a shaft thereof said shaft having a gear, captable of 
bdng in rotational; fiictional engagement with said gear teeth. In still another . 
alternative, said first and second rotation members are each directly connected to a 
. stepper motor shaft.. 

Suitably, said fu^ and second inclinometer supporting means are circuit board members 
mounted at right angles to each other and attached to a surfece of said second rotation 
member at right angles thereto, one of said circuit board members having hole means 
for laser beam exit firom said laser device. 
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Said line laser device is suitably attached to said second rotary member or to one of said 
inclinometer sapporting means. 

Said electric motor meMis is suitably a stepper motor. : 

5 

In another abject of the invention, the apparatus further comprises releasable brake 
means within said laser unit housing, said brake means being in the form of rollo" 
means rotatably bearing against and position-fixable relative to a proffled face of said 
laser unit housing supporting means, and position adjustment means for fine adjustment 
10 for a position of said laser umt honsmg on said supporting means. 

In stBl a further embodiment said laser unit housing supporting means comprises a 
movable base meanber, being position lockable relative to a floor, an uptight, first 
housing supportmg member extending upwardly from said base member, and a second 

15 housmg supporting member extending from a top of said first housing supporting 

member at right angles thereto, and a curved tranation member extending between said 
first and second laser unit housing supporting members for supporting the laser unit and 
its housing in movement between said first and second head supporting means, whereby 
. said laser umt housing is movable along said first and second head supporting members 

20 and selectively lockable thereto. 

Suitably said first laser unit housing supporting member is pivotable about its vertical 
axis relative to said base member, and lockable thereto. 

25 The invention is now to be ftnthca- described with reference to the drawings sho^ 
non-limiting, prefOTed embodiments of the present mvention. 

Fig. 1 shows the overall apparatus, according to the mvention in a preferred 
embodiment thereof. 

,30 

Fig. 2 shows a laser unit vwth a laser unit bousing, according to the invention. 



Fig. 3f, 4 and 5 show applications of the present invention. 
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. Fig. 6 shows in a partly sectional view part of the laser unit housing and a laser unit 
supporting means. . • ; / , 

Fig. 7 is a blodc diagram showing operational components used in carrying out the 
invention. 

Fig. 8 is a block schematic diagram showing feedback loops for use with the ^paratus, 
according to the invention 

Fig- 9 is an exploded view of the las©- unit and its housing, according to the invention. 

Fig. 1 0 shows in a greater detail a chassis part of the laser unit, according to the 
invention. 

Figs. 11, 12, 13, 14, 15, and 16 are perspective view from above, bottom plan view, top 
plan view, front view, view from one side, and view from other side of the laser unit 
earring laser device. . ' . 

Figs. 1 7, 1 8, and 1 9 show variants of the embodiment shown on figures 11-16.. 

Fig. 1 shows a typical apparatus for assisting percutaneous light ray guided surgical 
activity into a human or animal body based on craniocaudal and transverse related 
insertion angles foi- an injection instrument calculated from computed tomography or 
magnetic resonance tomography based tests using a CT or MR apparatus or any similar 
type of apparatus. As noted on figure 1 the apparatus, denoted by reference numeral 1 
has a movable base member 2 movable on casters 3, said casters having a locking 
mechanism 4 for locking relative to a floor 5. The apparatus has an upright first housmg 
supporting member 6 extending upwardly from the base member 2, and a second 
housing supporting member 7 extending from a top region 6' of the first housing ; 
supporting member and at right angles thereto, and a curyed transidbn member 8 which 
extends between the first and second laser xmit housing supportixig members 6, 7 for 
supporting a laser unit and its housing, denoted by reference numeral 9 in a movement 
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between the first and second bead suppoiting means 6, 7. Thereby, as mdicated by eg. 
figures 3 and 4, the laserunit housing 9 wifl be movable ^ong said first and second 
head suppoiting members, suitably via said transition member, and bdng selectively 
lockable thereto. As shown on figure 5, the first laser unit housing si«)porting member 
5 6 is suitably pivotable about its axis rdative to thebase member 2 and lockable thereto. 
This means; as shown, that the q)panitus may be stored using a mimmum of available 
^ace: 

Further, it should be noted, as shown on figure 4 that by moving the laser unit housing 9 
10 from the supporting member 7 down to the supporting member 6, it will be possible to 
have a guiding laser beam 10 pointing to a side of patient 1 linstead of having to always 
use an insation fi-om above, as indicated by the laser line 10'. . 

Rg. 6 illustrates a chassis of the laser unit housing 9. said chassis denoted by ref»«ice 

15 muneral 12. It will be noted boft from figure 2 and from figure 6, as well as from 
figiffes 9 and 10, that said chassis is provided with suitably two sets 13, 14 of rollers 
which enable tiie housing 9 to move smoothly along e.g. the siqiporting member 7, as 
clearly visualized from vievnng figure 6. Releasable brake means 15 are provided 
. within sdd laser unit housing 9, JB shown cm figure 6, said brake means havm^ 

20 releasing mechanism 15'. The brake means is in the form of roUer means 15 rotatably 
bearing against and thus being position-fixable relative to a profiled face 7' of e.g. said 
aborting means 7. Further, adjustment means 16 is provided for fine adjustment of 
the position of the laser unit housing along e.g. the supporting means 7 by rotating the 
roller 15. The housing 9 may be provided with a touch pad 17 for selecting the types of 

25 the insertion angle vahaes to be successively entered, and to be displayed on a display 
18. Such a touch pad could be of any suitable kind. There is e.g. provided an ai^e 
value settmg knob 20, e.g. of a pulse couiiting type in order to adjust to the respective 
insertion angle values and display such values on the display 18. The housing 9 has a 
laser beam transparent dome 21 in order that a laser beam from a laser device 22 in tiie 

30 laser unit 23 may exit. On figure 9, reference numeral 24 denotes a battery of 
rechargeable or non-diargeable ^e. 
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Suitably, at least some of the rollers 13 and 14 are spring loaded, e.g. using springs 13 \ 
14* as shown on figure 10. Spring means 25 may also be provided for the rdeasable 
brake means IS. 

Fig. 7 illustrates the various operational elements \^ch are included in the apparatus^ 
according to the present invention. Mainly there is provided sensors and controls 26, a 
mother board 27, a control and laser system 28, a drive system 29 in addition to battery 
30^viththepossibility of a battery charger 31. As mentioned above insertion angle 
values are in the craniocaudal direction and transverse direction using a CT or MR .. 
tomography machine. By e,g. usang the touch pad. 17 and the value adjuster 20, it is 
possible to inidicate the various selector key settings for different planes and directions, 
i.e. X/Y coordinates, Z coordinates and possibly gravity coordinate. The signals from 
the angle selector and the selectorkeys 17 are fed via lines 20', 17' mto a proc^r 32 
(CPU): 

As shown on figures 15 and 16 there is in connection with motor means 19, 33 provided 
angle measurenient means, suitably in the form of a first and second potentiometer 19", 
33*. If the motor 1 9, 33 is e.g. a stepper motor, then such a double set of potentiometer • 
angle measurement devices 19', 33* may be considered redundant. However, it is 
according to a preferred embodiment of the invention provided such a set of 
: potiaitiometers for providing coordinate values via signal lines 34, 35, 36, 37 into the 
processor 32 and to provide for accurate feedback signals. In order to recognize on 
which housing supporting means the laser unit bousing 9 is present, a position sensor 
chip 38 is provided, delivaing signals to the processor 32 via line 39. A reset button 40 
is provided for resetting previously set values in order to be able to insat new vatoes 
through xise of the angle selector 20 and the selector k^s 17. Further, in order to keep 
the apparatus in a standby statCj a standby button 41 is suitably provided. 

On figure 7 it will be denoted that there is an aligning button 72. Pushing said button 72 
, will trigger the line laser 49 to emit a laser light plane and thus create a laser line along 
said bed 54. Both the reset button 40, the standby button 41 and the line.laser button 72 
commvmicate with the processor 32 via respective lines 40', 41' and 72*: Also, there is 
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whhin the mother board 27 provided a power unit 73 which receives power from the 
battery cell 30 and can be turned on and off by means of a button 74 communicatbg 
with the power unit 73 via line 74\ The battery cell 30 communicates with the power 
unit 73 via lines 30\ Further, the mother board receives power directly from the battwy : 
cell 30 via line 30^. 

On figure 8 there is shown sch^atically a feedback loop for rotational mechanical 
rdationship and mechamcal relationship with gravitation. It will be noted that a plane 
selector and angle selector input is provided from tiie previously described means 17, 20 
and input to a comparator amplifier 32* forming part of the processor 32. A 
potentiometer data memory table 32" is provided also within said processor 32 and 

v^en the motor drive system 29 operates, the potentiometers 19' and 33' vwll operate in 
order to provide a feedback mformation about tihe turning of the motors 19, 33 . Further, 
the inclinometers 50, 51, will carry out an angle measurement relative to gravis and the 
signal outputs from the devices 19', 33% 50 and 5 1 are input to the comparator amplifier 
32' and compared with the inputs from the selectors 17, 20. Further, the potentiometer 
data memory table could contam any required pre-settings and adjustment values. As 
soon as the processor 32 detects certain threshold values reached, the motor drive 
system will suitably be brought to a hah. 

Wrth refer^ice to figures 1 1-1 6, there are provided first attachment means 42 on the 
laser unit housmg 9, the assembly ^wn on figure 1 1 constituting the laser unit 23 . The 
attachment means 42 supports a first rotation member 19 in the form of a motor 19. 
Further, the first rotation member 43 supports a second rotation means 33 in order to 
caiable rotation of a isecond rotation memb^ 44 relative to a second attachment means 
45 attached to the first rotation menabo- 43. The second rotation member 45 has second 
rotation axis 45* at right angles to the first rotation axis 43'. First and second 
inchnometer supporting means 46, 47 are mounted at right angles to each other and 
attadied to a surfece of 4e second rotation member 44 at right angles thereto. The laser 
unit 23 has an insertion point las^ 48 as well as suitably a line laser device 49 forming 
a line laser unit The laser device is suitably attached to the second rotation member 44 
in such a way that the laser beam 48' will lie along an axis mtersecting an intersection 
point bdween said first and second rotation axis 43, 45' and at right angles thereto. 
First inclinometer means 50 is installed on first mdinometer supporting means 46 and 
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second indinoineter means 51 is installed on the second, inclinometer supporting means 
47. The inclinometer 50i 51 provide signal values via Imes 52, 53 to the processor 32 as 
a fiincdon of two- or three-dimenaonal orientatioii direction of the laser miit housing 
relative to direction of gravitation. The double set of potentiometers form first and 
second encoder means which are cooperadye with the motors 19, 33, respectively, for 
feedback of rotary position information to the processor 32. Within the processor 32 
there is provided comparator means for compaiisg set calculated instrument insertion 
angle values provided from the input device 17. 20 and 18, with encoder signal values 
derived as feedlwick information from the devices 19', 33' and the mdmometer signal 
values on lines 52 and 53. The comparator means . within.the processor 32 will suitably 
be capable of inhibiting an operation of the motors 19 and 33 when the encoder signal 
values and the inclinometer signal values reach threshold values, respectively, related to 
said insertion angle values and any deviations away the direction of gravitation. It is 
important in the embodiment as shown on e.g. figure 1 .to ha^ 

suppbrtihg means 7 at right angles to the craniocaudal direction. For such purpose, the 
line laso" device 49 provides a laser beam created line for alignmg the laser unit housing 
relative to a cr^ocaudal direction of a movable bed 54 supporting the body 11 of e.g. a 
human being, the laser created line being labelled by refesrence numeral 55 in figure 3 
and reference numeral 56 in figure 4. It will be appredated that in eflfect, the line laser 
device really provides a light plane created by the laser device as denoted by reference 
numerals 55' and 56', respectively, Such a light plane 55' is also schematically 
indicated on figure 1. 

In a prrferred, but non-limiting embodiment of the invention, the laser device 48 is 
' mounted on suitably the first of the inclinometer supporting means 4 6, although it could 
equaUy weH We been installed on the second inclinometer supportm In a 

preferred embodiment the laser device 48 and the line laser device 49 are mechanically 
intercoimected as a rigid unit, suitably in a common mounting block 57. As shown on 
figure 7 both the point laser 48 and the line laser 49 have a laser driver 58 intermediate 
saSd processor 32 and the lasers 48, 49. . .. 
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As shovvn on figure 7 the motors 19, 33 operate on the &st and second rotation 
members 43. 44, respectively. As shown on figures 11,. 14, 15, and 16 i» particular, it is 
seen that said rotation membeiB have a substantially fixed radius of curvature over at 
least a substantial part of a drcumference thereof The motors 19. 33 have in a first 
embo<fiment a respective shaft 19", 33" capable ofbdng inrotational and firictional 
engagement -with said at least substantial part of the circumference of the res5)ective 
rotation member 43, 44. Suitably, said shaft 19"; 33" is provided with afiiction 
creating material. Aftemativdy, or in addition, said at least substantial part of said 
circumference is provided witii a fiiction creating materiaL The fiictional engagement 
is suitably adjustable or maintained tiirough said shaft resilientiy bearing against said at 
least substantial part of the circumference. The way to provide such resiKency would be 
to have tiie motors 19, 33 resilientiy instaUed in a respective motor housing 19"'; 33"'. 

In an alternative as shown on figure 17, the first and second rotation members 58, 59 • 
have a fixed nidius of curvature over the full drcumference thereof respectively. Motor 
means 1 9, 33 are provided as shown and described m connection with figure 1 1 and the 
shafts of tiie respective motors 19, 33 is amiable of being in rotational, fiictional 
engagement with a belt 60, 61, respectively, said beh 60 and 61 being in contact with a 
substantial part of said drcumference of said first and second rotation members.58, 59. 

• In fiirther embodiment shown on figure 18, h will also be noted that the first and second 
rotation members, here denoted by reference numerals 62 and 63, have a fixed radius of 
curvature over at least a substantial part of a drcumference thereof and have gear teeth 
64 extending therealong, respectivdy. The motor 19 is shown having a shaft 66 Witfi a 
gear at the end capable of being in rotational, fiictional engagement with said gear teeth 
64. Similarly, a shaft on the second motor 33 will amilarly have a gear (not shown) 

which is capable of being in rotational, fiictional engagement wifli gear teeth 65 on tiie 
siecond rotation member 63. 

In tiie embodiment shown on figure 19, tiie first motor 19 has its shaft 67 directiy 
connected to tiie rotation cenlnd axis of tiie first rotation member 68. Similarly, tiie 



\V0 02/41794 



PCT/NOOl/00466 



. . li • 

second rotatioa member, here labelled 69, is directly connected to a shaft (not shown) of 
an electric motor 70. 

Althougji any suitable ^e of electric motor could be used, it is prefOTed to use a 
.5 stepper motor . : 



, 47. are circuit board 
members mounted at right anglWto each (rt^ 

rot^on member at right angles thereto. As shown on figure 12, a hole is provided for 
10 lasa^ beam exit from &e laser device 48 as weU as fix>m the Hnela^ 

Although the.line laser device 49 is preferably attached to eitha- of the indinometer 
suppbrtirig means 46, 47, in the preferred onbodiment attadied to the means 46, said 
line laser device could equally well be attached directly to the second rotaiy membpr, 
. siich as member 44, 59, 63 or 69. 



IS 
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Patent claims ' 
1. 

An apparatus for assisting percutaneous light beam guided surgical activity into a 
human or animal body based on calculated craniocaudal and transverse rdated insertion 
angles for an injection instnunent. such as a syringe needle or biopsy means, relative to 
a target inside said body, said apparatus having means for providing at least a laser 

beam from a laser device in a laser unit for assisting guided instrument injection into 
said body, said laser unit having a housing bemg poationable along a lasa unit 
supporting means and lockable thereto, said laser unit having means for a^usting the 
direction of said laser beam relative to said body based on said calculated insertion - 
angles, 

■wherdn said apparatus further comi«ses within said laser unit housing: 

first attachment means on said kser unit housing for rotatably supporting a first 

rotation member of said laser unit, 

first rotation means attached to said first attachment means for rotating said first 
rotation member relative to said first attachment means about a first rotation axis, 

second attachment means attached to said first rotation mranbw for rotatably 

supporting a second rotation member, said second rotation member having a second ■ 
rotation axis at right angles to the first rotation ans, 

second rotation means mounted on said first rotation member for rotating said 
second rotation member relative to said second attachment means, 

first and second inclinometo- supporting means mounted at right angles to each 
other and attached to a surface of said second rotation member at right angles thereto, 

said laser unit having said laser device attached to said second rotation member 
in such a way that tiie laser beam is along an axis intersecting an intersection pomt 
between said first and second rotation axis and at right angles thereto, 

first inclinometer means installed on said first inclinometer supporting means 
and second inclinometer means installed on said second inclinometer supporting means,, 
said inclinometer means providmg signal values as a fiinction of two- ortiiree- 

dimensional orientation directions of said laser unit housing relative to direction of 

gravitation, _ . 

first and second encoder means cooperative witii said first and second rotation 

means, respectively for feedbadc of rotary position information tiiereoC and 

conqjarator means for comparing set calculated instrument insertion angle 
values, provided from an input device, with encoder signal values derived from said 
feedback information and said inclinometer signal values, said comparator means 
inhibiting an operation of said first and second rotation means when said encoder signal 
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values and said inclinometer agnal values reach threshold values, respectively related to 
said set insertion angle values and direction of gravitation. 

2. ' ' •' • V- . • / • .;: V . .■; ' :■ . ' ; . 

5 Apparatus according to claim 1, comprising a line laser unit having a fine l^er device 
which provides a laser beam created line for aligning said laser unit housing relative to a 
araniocaudal direction of a movable bed supporting said body. 

10 Apparatus according to claim 1, wherein said .Iaser device is mounted on said first or 
second inclinometer supporting means.. . 

a: 

Apparatus according to claim 2, wherein said line laser device is mounted on said first 
15 or second inclinometer supporting means. 

5. V. • . ^ . . . ■ 

Apparatus according to claim 3 and 4, wherein said laser device and said line laser 
device ai*e mcchamcaDy interconnected . as a rigid unit.^^ 

20 . • ■ . ' 

The apparatus of clahn 1 or 2, herein said first and second rbtation member have a - 
fixed radius of curvature over at least a substantial part of a circumference thereof 
respectively, wherein said first and second rotation means each comprises an electric 
25 motor means and a shaft thereof said shaft capable of being in rotational, fiictional 
engagement with said at least substantial part of said circumference. 

7. • . . . / ; " ■ . J 

The apparatus of claim 6, wherdn said shaft is provided with a fiiction creator 

30 material. 

The apparatus of claim 6 or 7, wherein said at least substantial pa^ 
drcumfCTence is provided with a fiiction creating material. : ; . ^. 
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9. 

The apparatus of daim 6, 7 or 8, wherm said fficfional engagement is adjusU^^^ 
maintamed through said shaft resiUently bearing against said at least substantial part of 
3 said drcumfeience. . 

10. 

The apparatus of claim 1 or 2, wherein said first and second rotation members have a 
fixed radms of curvature over the foil circumference thereof respectively, wherein^d 
10 first and second rotation means each comprises an electric motormeans and a shaft 
thereof said shaft capable of being in rotational, fiictional engagement with a bdt m 
contact with a substantial part of said circumference. 

11. 

15 The apparatus of claim 1 or 2, wherein said first and second rotation members have a 
fixed radius of curvature over at least a substantial part of a circumference thereof and 

have gearteeth 64 esrtendmg therealong, respectively, wherein said first and second 
rotation means «ich coinprises an electric motor means and a shaft thereof said shaft 66 
having a gear capable of being in rotational, fiictional engagement with said gear teefli 
20 64. 



12. 

The apparatus of claim 1 or 2. wherdn said first and second rotation members are each 
directly connected to a shaft of an electric motor. 



23 



13. 

The apparatus of chum 6. 10. 11 or 12, wherein said electric motor means is a stepper 
mabor. . 

30 14. 

The apparatus of daim 1, wherein said first and second inclinometer supportmg means 
are circuit board members mounted at right angles to each other and attached to a 
suifece of said second rotation member at right angles thereto, one of said circuit board 

members having hole means fijr laser beam exit from said laser device. 

35 



wo 02/41794 



PCt/NOOl/00466 



15 

15. . ' 

The apparatus of claim 2 or 14, wherein said firsft and second inclinometer supporting 
means are drcuit board members mounted at right angles to each other and attached to a 
surface of said second rotation member at right angles thereto, one of said circuit board 
members having hole means for laser beam exit from said line laser device. 

16. 

The apparatus of claim 2, wherdn said line laser device is attached to said second rotary 
member or to one of. said inclinometer supporting means. . 

17. 

An apparatus for assisting percutaneous light beam guided surgical activity into a 
human or animal body based on calculated craniocaudal and transverse related insertion 
angles for an injection instrument , such as a syringe needle or biopsy means, relative 
to a target inside said body, said apparatus having means for providing a laser beam 
from at least one laser unit for assisting guided instrument mjection into said body, said 
laser unit having a housing bemg positionable along a housing supporting means and 
lockable thereto, said laser imit having means for adjusting the direction of said laso" 
beam relative to said body based on said calculated insertion angles, wherein said 
apparatus further comprises : 

releasable brake means within said laser unit housing, said brake means in the form 
of roller means rotatably bearing against and position-jBxable relative to a profiled face 
of said laser unit houang supporting means, and 

position adjustment means for fine adjustment of a po^on of said laser unit 
housinjg on said supporting means. 

18. • ' • 

The apparatus of claim 17, wherein said laser unit housing supporting means 
comprises: 

a movable base member, said base member being poation lockable relative to a 
floor, 

an upright, first housing supporting member extending upwardly from said base 
member, 

a second housing supporting member extending from a top of said first housing 
supportmg member at right angles thereto, and a curved transition member extending 
between said fu^st and second laser unit housing supporting members for supporting the 
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laser unit and hs housing in movement between said first and second head supporting 

means, ■ 
whereby said laser unit hoosmg is movable along said first and second head sopportmg 

mranbws and sdectively lodcable thereto. 

19! 

The apparatus of claim 17 or 18, wherein said first laser unit housmg supportmg 
member is pivotable about its axis relative to said base member, and lockable thereto. 
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